Introduction. The technological processes implementation is carried out by energy transforming of the acoustic apparatus sound field into a technological environment. The energy of the acoustic apparatus is spent on the formation of shock waves, thermal energy, local electrification of bubbles, and excitation of the sonoluminescence and formation of free radicals. At the same time there is a significant change in the rheological properties of the technological environment. The characteristic stages of such process are the stages of origin, development and closure of bubbles in a certain volume of the technological environment. The constantly changing conditions and state of environment under loading causes the formation of complex mass and heat transfer. As a result, the mathematical description of such process is a very difficult task. That is why most works researched the dynamics of one cavitation bubble and the corresponding correlation of the results on the motion of the entire cavitation area. Certainly, this approach expanded the understanding of cavitation process basic nature but it does not solve the problem of the interaction of the cavitation apparatus and the technological environment. The initial energy concentrates in the contact area; it is further transferred to the technological environment and influences the effectiveness of the cavitation process. Therefore, the task of researching the interaction of the cavitation apparatus and the technological environment on the basis of determination and transformation of pressure on the environment as the dominant energy parameter is rather actual.
Literature Review and Problem Statement. The energy transmitted from the acoustic apparatus to the environment is determined by the modes (harmonic or pulsed) and its parameters (contact pressure and speed) [1, 2] . The physical effects arising from these modes and parameters in a liquid or other technological environment are characterized by the stages of origin, development and closure of bubbles in the created cavitation area of this environment [3] [4] [5] . Various technological processes for improving existing characteristics or creating new materials are carried out [6] [7] [8] . So, we have the system acoustic apparatus -the technological environment; its joint interaction depends on the implementation of energy-efficient acoustic processing of environment [9, 10] . Historically, most works were devoted to a separate research of the behavior of technological environments or acoustic emitters. As research results, the process of formation and development of the cavitation area with technological environments processing parameters were described [11] [12] [13] . Different designs of acoustic devices are proposed [15, 16] . Paying tribute to these works that have revealed and extended the idea of the theory and practical solutions we should mention that today there are virtually no models and solutions that fully describe the process of interaction between the ultrasound apparatus and the treated environment. There is no research of changing treated environment rheological and acoustic properties effect on the qualitative and quantitative characteristics of the contact pressure. An important component of the rheological properties of the treated environment is the viscosity because it significantly influences the formation of bubbles and their movement [17, 18] . At the same time, there is no physical model that takes into account the viscous properties of the environment.
Aim and tasks of the research. The research purpose is to determine the process qualitative and quantitative characteristics of power interaction of acoustic apparatus and treated environment.
The tasks are the following. 1. Justification and calculation of the main characteristics of the model of power interaction of the ultrasound apparatus and the processing environment.
2. Investigation of the ultrasonic apparatus acoustic parameters influence on the rheological properties of the environment on the contact pressure.
3. Propose the purposeful use of certain parameters of the power interaction of the ultrasound apparatus and the processing medium.
Methodology and methods of pressure research in the contact zone of the system acoustic apparatustechnological environment
The interaction of the ultrasound apparatus with the environment is complex. Therefore, an important aspect for research conducting is the adoption of such physical and mathematical model prerequisites that most adequately reflects the actual process of interaction of the ultrasound apparatus and the environment. An important condition for the model correct choice is the exact reconstruction of the qualitative force transformation of the ultrasound apparatus into the processing environment. In accordance with the above prerequisites the following assumptions were made for constructing a mathematical model for determining the contact pressure with taking into account the interaction of the acoustic apparatus and the technological environment. The surface of the acoustic apparatus in the contact zone with the processing environment carries intrusive harmonic oscillations; it is modeled by discrete parameters. The technology environment is modeled by a system with distributed parameters considering elastic and viscous properties. The general system of acoustic apparatus -the technological environment is considered as a common, subjugated to a single viobacoustic process in the motion equations for the determination of contact pressure. The equations are solved by the Fourier method. The first methodological research approach is to assess the influence of apparatus acoustic parameters on the working process of the origin, development and closure of the cavitation area bubbles stages. It is caused by the possible influence of the contact pressure on the cavitation process. The second methodological research approach is to determine the effect of changing the density, the elasticity, viscosity of the process environment and the velocity of propagation of waves in environment. The research results processing are based on generally accepted methods of mathematical statistics, a systematic approach to the analysis and synthesis of decision-making.
Investigation of the influence of the ultrasound apparatus acoustic parameters and the environment rheological properties on the contact pressure
The key parameter of the gas and air bubbles evolution in the acoustic field is the sound pressure that forms in the contact zone of the system acoustic apparatus and environment. Because of the acoustic apparatus force on the liquid or other technological environment, the creation of bubbles and their development is due to the presence and appropriate influence of the following characteristic pressures: P кв -pressure of the acoustic apparatus in the zone of contact with the environment (sound pressure); P ст -hydrostatic pressure; P р -pressure in the liquid; P п -surface forces tension; Р в -viscous frictional force; Р б -internal pressure in the cavitation bubble; P г -gas pressure; P нп -pressure of saturated vapor in a liquid. The pressure of the acoustic apparatus in the zone of contact with the environment (sound pressure) and hydrostatic pressure represent the action of external forces. Other types of pressure are internal reactive actions; they represent the corresponding stresses in the fluid medium and in the cavitation area bubbles that arise as a result of external actions. To break the ideal fluid (carrier phase) it is necessary to overcome the forces of intermolecular interaction; they are 3·10 Pa. When the sound pressure amplitude increases above a certain critical value the cavitation bubbles reach critical sizes at which their degeneration occurs in the long-lived [19] . Such bubbles for a large number of periods make oscillations near their maximum sizes (more than 100-1000 μm) [10] . Long-lived bubbles are practically not collapsed and, consequently, do not have any intensifying effect on the flow of technological processes in liquid media. Since the size of the bubble changes slightly the energy consumption on bubble size changing is small. To evaluate the effect of the above mentioned types of pressure we are considering the pulsations equation of the cavitation bubble [20] :
Taking into account the viscosity in equation (1) makes it possible to obtain the complete equation of the pulsations of a cavitation bubble:
The solution of this differential equation that is the dependence of the relative radius of the bubble 0 / R R on the dimensionless time t  [21] , confirms the distribution of the sound pressure amplitudes. The increase in the cavitation bubble maximum radius is directly proportional to the amplitude of the sound pressure as it follows from the graphs. So, the value of the maximal radius of the cavitational bubble is an important parameter for estimating the cavitational area. Change in contact pressure P кв and transformation of the cavitation bubble size R min-max for one period of oscillations ( fig. 2) shows a direct dependence between the change in pressure and the size of the cavitation bubble. A similar schedule is presented in [22] . However, in our case, some specifications have been made in the figure; they consist in the fact that due to energy loss there is a phase shift between the active force and the displacement of the bubble in the real process. Fig. 3 shows a program for calculating the wave coefficients and contact pressure for the analytical dependencies obtained in the work [23] . The presence of resonant zones depends on a number of parameters and, in particular, on the characteristic size of the cavitation chamber in the direction of propagation of waves.
The frequency of acoustic action (Fig. 5 ) significantly influences the nature of the change in wave coefficients. The research confirms that the key parameter of the gas and air bubbles evolution in the acoustic field is the sound pressure that forms in the contact zone of the acoustic apparatus -environment system. Determining qualitative and quantitative changes in contact pressure is the dominant factor in the reasoning and definition of the environmental processing intensification rational parameters. For the first time, it has been proved ( fig. 4 and fig. 5 ) that choosing a model of the processing environment it is necessary to consider both the reactive and active component of pressure because it characterizes the dissipative properties of the environment.
An important direction for further research is the establishment of an environment dissipative properties functional dependence on their composition, acoustic parameters and the visco-plastic components in the calculation models. The resonant zones presence gives the possibility to use them for optimizing the modes and parameters of the cavitation apparatus; it will intensify the process of processing various environments. Additional studies are required to evaluate the transformation state of the initial environment into the final one (density change); the change in the waves propagation velocity in the environment should be also taken into account. Studies in this area are provided by the program and the evaluation of experimental studies of theoretical dependencies.
Conclusions

1.
It was proved that the main characteristics of the power interaction of the ultrasound apparatus and the treated environment are the contact pressure and the propagation speed.
2. The ultrasound apparatus acoustic parameters influence on the rheological properties of the environment on the contact pressure was found. The presence of resonant zones opens the possibility of their real use in optimizing the modes and parameters of the cavitation apparatus; it will intensify the process of processing various environments.
3. An important direction for further research is the establishment of an environment dissipative properties functional dependence on their composition, acoustic parameters and the visco-plastic components in the calculation models. 
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